U.S. DEPARTMENT oF COMMERCE ° W. Averell Harriman, Secretary 


Bureau or STANDARDS e E. U. Condon, Director 


JOURNAL OF RESEARCH 


of the 


NATIONAL BUREAU OF STANDARDS 


Volume 39—July to December 1947 


Research Papers 1807 to 1849 











Corrections to be noted in volume 39 of the Journal of Research of the National Bureau 


of Standards 


Page Line Now reads in part Should read 
7 SS aor Interchange lines | and 2 
23 Col. 1 of table 2. . Pll Bll 
25 12, col. 1 Vi or Se ray ay er I\ 
120..| Col. 1 Tabulation is part of Fig. 54 
legend. 

139 + > Se O, and © and 
174 Col. 2 of table 1. 0.08. . + 0.08 
27 5. col. 1 ; 8 / ‘ , w 
27 25, col. 2 | Insert comma after ap... . . 
282 t, col. 2 A3 A/3 
282 19, col. 2 =e—, ete = exp arr = * 
282 21, col. 2 a. . oa 

a” a" 
284 20, col. 2 =x, TX; 

1 1 
284 22, col. 2 x ikhens ; , x 
287 33, col. 1 Delete parenthesis after “size”. 
291 Ll from bottom degrees and we degrees and \ 
295 Col. 1, Ist eq 1 273° Pz 273 
295 ‘Table 5 log. Mog, 
31 Col. 1. heading SAMPLE): SAMPLE): 
312 Col. 2 of table 2 AH 145.5. AH — 4.75 
312 Col. 3 of table 2 0193 0493 
Y : 0.587 « 10>! 0.587 x 10-4 
562 Footnote 2 6 2 — 

Nore.—In figure 3, p. 275, the horizontal scale should be taken to extend to + ©. Intervals 


on it corresponding to hypothesis Ho, and the region of rejection for H, should extend to + © ; 
intervals corresponding to hypothesis H, and the region of rejection for Hy should extend to — ©. 


The Research Papers listed herein may be purchased from the Superintendent of Docu- 


ments, U. S. Government Printing Office, Washington 25, D. C., at the prices indicated 
beginning on page IV, or at a discount of 25 percent for 100 copies or more. Remit- 
tance should be in the form of a post-office money order, coupons (issued by the 
Superintendent of Documents for the specific purpose of petbedinn Government 
puldications). express money order, New York draft, or cash at sender's risk. Postage 
is not required in the United States, to U. S. possessions, and to countries extending 
franking privileges. For mailing to other countries, an additional amount of about 
one-third of the purchase price is required. Remittances from foreign countries 
should be by international money order payable to the Superintendent of Documents, 
or by draft on an American bank. Prices of bound volumes are listed on page III, 
and for shipment to other countries requiring postage, add 50 cents to the cost of the 
volume. 











RESEARCH PUBLICATIONS 
of the 


NATIONAL BUREAU OF STANDARDS 


1904-1919: 
(a) Bulletin of the Bureau of Standards. A quarterly journal. The Bulletin con- 
tained all research papers until, in 1910, it was limited to scientific papers: see 

(f) for technical papers. 

(b) Reprints ' from (a), Scientific Papers $1 to 5329. 
(c) Volumes ? of (a), cloth-bound, consecutively paged and indexed. Volumes | to 

14. 

1919-1928: 
(d) Scientific Papers ' of the Bureau of Standards (separates continuing series (b), 

Nos. 8330 to $572). 

(e) Volumes ? of (d), cloth-bound, consecutively paged and indexed. Volumes 15 

to 2 22. 

1910 1928: 

(f) Technologic Papers ' of the Bureau of Standards, T\ to T7370. Prior to T203 
issued only as separates. 

(g) Volumes * of (f), cloth-bound, beginning with T203, volume designated No. 16 
to volume 22: consecutively paged and indexed. 

1928: 

(h) Bureau of Standards Journal of Research. Monthly, continuing and consoli- 

dating (d) and (f). 

1934: 
(i) Journal of Research of the National Bureau bf Standards. New title of (h), 

beginning with volume 13 (July 1934). 

(j) Volumes * of (h) and (i), cloth- bound (six monthly issues). consecutively paged 
and indexed. 
(k) Separates ' of (h) and (i), issued under series title, Research Papers. 

Circular C24 contains a list of (a) to (g), inclusive, from 1901 to June 30, 1925, 
accompanied by a short summary of each paper and a subject index. Three Supple- 
ments continue this list and, with the Circular, give a complete list of all publications 
to June 30, 1944. Copies of this Circular and the Supplements may an found at 
leading libraries having Bureau publications. 

Copies of the separate or complete lists may be purchased from the Superin- 
tendent of Documents. Government Printing Office, Washington 25, D. C., as 
follows: 


Circular C24, 7th edition (1901 to June 30, 1925). . Ser 
1925-1931 Supplement to C24 (July 1, 1925, to Dec. 31. 1931) or .25 
1932-1941 Supplement to C24 (Jan. 1, 1932, to Dee. 31, 1941, with subject 

and author indexes. 1901 to 1941).......... 50 
1941-1944 Supplement to C24 (Jan. 1, 1942. to June 30, 1944) . x 20 
I ses obs pees : Pe ae Pe cata 1.30 


' For prices and other information, see Circular C24 and Supplements thereto 

? Volumes 3 to 7, 10, 12 to 14, and 17, $2 each. Volumes 1, 2, 8. 9. and 11 of the Bulletin and volumes 15, 16, 18, 19, 
20, 21. and 22 of the Scientific papers are out of print. 

’ Volumes 16 to 21, inel.. $2 each; volume 22, $3. 

* Volumes 3 to 6, $2.75 each: 7 to 37. $3 each; 38, $1 each. For shipments to foreign countries, add 55 cents to 


the cost of the volume. 


TSO539 48 it 





RP 
1807 


1808 
1809 
1810 
I8tl 


1812 


1813 
I8l4 


1815 


1816 


1817 


1818 


1819 
1820 


1821 


1822 





CONTENTS OF VOLUME 39 


Vol. 39 July 1947—No. | 


Solution of problem of producing uniform abrasion and its application 


to the testing of textiles. Herbert F. Schiefer.......... 10 cents 
Chromaticities of Lovibond glasses. Geraldine Walker Haupt and 
PEND IID, 6 op od ce casesasecusiviocnceduaes 10 cents 
Development of standards for analy tical filter papers. Bourdon W. 
Scribner and William K. Wilson.................... 10 cents 
An improved method for measurement of gel strength and data on 
starch gels. Walter J. Hamer... ... 10 cents 
Cold-starting abilities of various substitute motor fuels. Ronald E. 
Streets. .. 10 cents 


Heats of combustion and isomerization of the eight CH, alkyl- 
evclohexanes. Walter H. Johnson, Edward J. Prosen, and Fred- 


erick D. Rossini ....9 cents 
Resistance-temperature relation and thermoelec “tric properties of 
uranium. Andrew I. Dahl and Milton S. VanDusen.... . 10 cents 
Infrared absorption spectrum of carbon disulfide. Earle K. Plyler 
and Curtis J. Humphreys... . . .. 10 cents 
Influence of boron on some properties of experimental and commercial 
steels. Thomas G. Digges and Fred M. Reinhart... ... 30 cents 


Vol. 39—August 1947—No. 2 


Absorption spectra in the detection of chemical changes in cellulose 
and cellulose derivatives. John W. Rowen, Charles M. Hunt. and 


4. 6 a 2's ma cori s alee eee had © onan 10 cents 
Anodic current efficiency in the counterflow ‘electrolysis of uranyl 
chloride solutions. Walter J. Wamer................. 10 cents 


Analysis by the mass spectrometer of a liquified hydroe arbon mixture 
containing C,-C, paraffins and olefins. Vernon H. Dibeler and 
Fred L. Mohler... ... ..........10 cents 

An indentation method for measuring wear. Samuel A. McKee 

10 cents 
k:ffect of magnification on the precision of indoor telescope pointing. 
Francis E. Washer. il sae sion 10 cents 

Heats of formation and isomerization a the eight C,H, alkyleyelo- 

hexanes in the liquid and gaseous states. Edward J. ‘Prosen, 


Walter H. Johnson, and Frederick D. Rossini... . . . ...5 cents 
Some recent advances in our understanding of the chemistry of port- 
land cement. Robert H. Bogue cay ...... 10 cents 


IV 


Page 


29 


39 


19 


59 


67 


133 


141 


177 








1823 
1824 


1825 


1826 


1827 


1828 


1829 


1830 


1831 


1832 


1833 


1834 


1835 
1836 


1837 


1838 


1839 


1840 


1841 


CONTENTS OF VOLUME 39 
Vol. 39—September 1947—No. 3 


Shunts and inductors for surge current measurements. John H. 


RS ea is ee eo ee ee eee 25 cents 
Validity of the cosine-fourth-power law ‘of illumination. Irvine C. 
IS is OES eae ae EN 10 cents 


Acid-base reactions in benzene and other organic solvents: Behavior 
of —— magenta with different classes of organic basis. 


Marion Maclean Davis and Priscilla J. Schuhmann. ..... 20 cents 
Observations on the control of grain size in magnesium casting alloys. 


Vernon C. F. Holm and Alexander I. Krynitsky.... . . 10 cents 
Acceptance sampling by variables, with special reference to the case 
in which quality is measured by aiid or ee John H. 


Curtiss... ... 15 cents 
Freezing points ‘of cobalt and nickel. Milton S. VanDusen and 
Andrew I. Dahl. SPS ye Sart errr 


Vol. 39—-October 1947—No. 4 


Influence of the atmosphere upon the precision of telescope pointing. 
Francis kK. Washer and Leo W. Scott........ <anoeeeee 10 cents 
Alkylbenzenes in the C, fraction from five different catalytic petro- 
leum refining processes. Anton J. Streiff and Frederick D. 
ERE a nr ee re rr er 10 cents 
Heat capacities at high temperatures of uranium, uranium trichloride. 
and uranium tetrachloride. Defoe C. Ginnings and Robert J. 


I 5a aa crack hs be dak dt hoses eh Ana ema .... 10 cents 
Specific heat, enthalpy, and entropy of uranyl fluoride. Paul F. 
Wacker and Ruth b ee err 5 cents 


Purification, purity, and freezing points of n-decane, 4 alkyle *yclopen- 
tanes, 9 alkyleyclohexanes, 2 monoolefins, 1, 2-butadience, and 
2-butyne of the API-Standard and API-NBS series. Anton J. 
Streiff, Evelyn T. Murphy, Janice C. Zimmerman, Laurel F. 
Soule, Vincent A. Sedlak, Charles B. Willingham, and Frederick 
D. Rossini. ...... sr 15 cents 

Klectrodeposition of ‘tungsten alloys containing iron, nickel, and 
cobalt. Abner Brenner, Polly Burkhead, and Emma _ Seeg- 
meiller. .... a re Sh eee 


Vol. 39—November 1947—No. 5 


Deposition of nickel and cobalt by chemical reduction. Abner 


Brenner and Grace Riddell. ............ 10 cents 
Calculations on countercurrent elec ‘tromigration. . Breit and F. L. 
SIR Sahn ei al ped ae tS RR _...10 cents 


Activity coefficients in aqueous mixtures of phosphates with sodium 
chloride, sodium bromide, and sodium iodide, and the pH of phos- 


phate buffer solutions. Roger G. Bates............... 10 cents 
Thermal ———- of some copper alloys. Peter Hidnert and 
Harrison S. Krider....... 5 TEL _. 10 cents 


Alkylbenzenes in the C, fraction from seven representative crude 
petroleums. Alphonse F. Forziati and Frederick D. Bossini 
cae mare aie a ache 10 cents 


kh xperimental study of the Koppers-Hinckley-Podbielniak apparatus 
and method for the determination of conjugated dienes. Martin 
Shepherd, Richard Thomas, Shuford Schuhmann, and Vernon H. 
Dit vee int te cse teehee haeekt heak .... 15 cents 
Measurements of heat of vaporization and heat capac ity of a number 
of hydrocarbons. Nathan S. Osborne and Defoe C. Ginnings 
Kuhdwaimrwsig seis 3 Geechee cnbedeedenees oe See 


297 


303 


309 


317 


385 


397 


411 
119 


135 


453 





CONTENTS OF VOLUME 39 
Vol. 39—December 1947—No. 6 


Sorption of nitrogen and water vapor on textile fibers. John W. 
Rowen and R. L. Blaine... . 10 cents 
Sieve tests of metal powders. Rolla E. Pollard........... 15 cents 
Table and Mollier chart of the thermodynamic properties of 1,3- 
butadiene. Cyril H. Meyers, Carl S. Gragoe, and Eugene F. 
20 cents 
Heats, equilibrium constants, and free energies of formation of the 
alkyleyclopentanes and alkyleyclohexanes. John KE. Kilpatrick, 
Helene G. Werner, Charles W. Beckett, Kenneth S. Pitzer, and 
US CIID sinc e:v'cls ideas wks «ceewsnewhne sae 15 cents 
Factors affecting operation of ap yaratus for counting alpha particles 
in an ion counting chamber. F. J. Davis 10 cents 
A statistical analysis of some mec hanical properties of manila rope. 
Sanford B. Newman and J. H. Curtiss. 
Voltage anomalies of the glass electrode and the chemical durability 
of the glass. Donald Hubbard and Gerald F. Rynders. . . 10 cents 
Instability of simply supported square plate with reinforced circular 
hole in edge compression. Samuel Levy, Ruth M. Woolley, and 
Wilhelmina D. Kroll. 10 cents 
Index to volume 39 (July to December 1947, Research Papers 
RP1807 to RP1849). 


& S&S GUVERNMWENT PRINTING OFFICE. 1948 





